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* ABSTRACT 



This article presents a critique of conventional collaboration transparency systems, also called 
"application-sharing" systems, which provide the real-time shared use of legacy single-user 
applications. We find that conventional collaboration transparency systems are inefficient in their use 
of network resources and lack support for key groupware principles: concurrent work, relaxed 
WYSIWIS, and group awareness. Next, we present an alternative approach to implementing 
collaboration transparency that provides many features previously seen only in collaboration-aware 
applicaitons. Our approach is based on a replicated architecture where selected single-user interface 
components are dynamically replaced by multiuser versions. The replacement occurs at run-time and 
is transparent to the single-user application and its developers.. As an instance of this approach, we 
describe its incorporation into a Java-based collaboration transparency system for serializable, Swing- 
based Java applications, called Flexible JAMM (Java Applets Made Multiuser). To validate that the 
flexible collaboration transparency system is truly an improvement over conventional systems, we 
conducted an empirical study of collaborators performing both tightly and loosely coupled tasks using 
Flexible JAMM versus a representative conventional collaboration transparency system, Microsoft 
NetMeeting. Completion times were significantly faster in the loosely coupled task using Flexible 
JAMM and were not adversely affected in the tightly coupled task. Accuracy was equivalent for both 
systems. Participants greatly preferred Flexible JAMM. 
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* REVIEW 

"Michael Lee Gordon" 

In this context, collaboration refers to several people using an application to edit a shared object 
(such as a whiteboard, text, or graphics document). Comparisons are made between collaboration- 
aware applications (those that were designed and implemented to provide multi-user sharing) and 
transparent collaboration techniques, in which a single-user application is provided with a runtime 
environment that permits multi-user collaboration. The authors review schemes for providing 
transparent collaboration, identifying the drawbacks and limitations of such solutions. Flexible 
collaboration transparency is an approach that allows collaborators to transition among varying 
patterns of collaboration. The authors describe a prototype implementation called Flexible JAMM 
(Java applets made multi-user), which is freely available at http://simon.cs.vt.edu/jamm/. This 
paper is a good backgrounder for readers interested in transparent collaboration techniques. Online 
Computing Reviews Service 
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♦ ABSTRACT 

The ability to share synchronized views of interactions with an application is critical to supporting 
synchronous collaboration. This paper suggests a simple synchronous collaboration paradigm in which 
the sharing of the views of user/application interactions occurs at the window level within a multi- 
user, multi-window application. The paradigm is incorporated in a toolkit, DistView, that allows some 
of the application windows to be shared at a fine-level of granularity, while still allowing other 
application windows to be private. The toolkit is intended for supporting synchronous collaboration 
over wide-area networks. To keep bandwidth requirements and interactive response time low in such 
networks, DistView uses an object-level replication scheme, in which the applicaton and interface 
objects that need to be shared among users are replicated. We discuss the design of DistView and 
present our preliminary experience with a prototype version of the system. 



4* REFERENCES 

Note: OCR errors may be found in this Reference List extracted from the full text article. ACM has 
opted to expose the complete List rather than only correct and linked references. 

1 H.M. Adbel-Wahab and M. A. Feit. XTV: A framework for sharing X window clients in remote 
synchronous collaboration. In Proceedings, IEEETricomm '91: Communications for Distributed 
Applications and Systems, April 1991. 



h c g c cf c 



Tools and Actions: 



Discussions Find similar Articles Review this Article 
Save this Article to a Binder Display in BibTex Format 



DOI Bookmark: 



Use this link to bookmark this Article: http.7/doi.acm.org/1 0.11 45/1 92844. 1 92895 
What is a DOI? 



DistView 



Page 2 of 6 



2 S.R. Ahuja, J.R. Ensor, D.N. Horn, and S.E. Lucco. The Rapport Multimedia Conferencing System: 
A Software Overview. In Proceedings of the 2nd IEEE Conference on Computer Workstations, pages 
52-58, March 1988. 

3 John Eric Baldeschwieler , Thomas Gutekunst . Bernhard Plattner. A survey of X protocol 
multiplexors. ACM SIGCOMM Computer Communication Review, v. 23 n.2, p. 16-24. April 1993 

4 Andre Schiper . Kenneth Birman r Pat Stephenson. Lightweight causal and atomic group multicast. 
ACM Transactions on Computer Systems (TOCS), v.9 n.3. p.272-314. Aug. 1991 

5 Jo-Mei Chang . N. F. Maxemchuk, Reliable broadcast protocols. ACM Transactions on Computer 
Systems fTOCS^. v. 2 n.3. p. 251-273. Aug. 1984 

6 Prasun Pewan . Rajiv Choudhard. Flexible user interface coupling in a collaborative system, 
Proceedings of the SIGCHI conference on Human factors in computing systems: Reaching through 
technology. p.41-48 f April 27-May 02. 1991 r New Orleans. Louisiana. United States 

7 Clarence A. Ellis , Simon J. Gibbs . Gail Rein, Groupware: some issues and experiences, 
Communications of the ACM f v. 34 n.l, p.39-58 r Jan. 1991 

8 R. Clauer eL al. UARC: A prototype upper atmostpheric research collaboratory. EOS Trans. 
American Geophys. Union, 267(74), 1993. 

9 Michael J. Knister . Atul Prakash. DistEdit: a distributed toolkit for supporting multiple group 
editors. Proceedings of the 1990 ACM conference on Computer-supported cooperative work, p. 343- 
355, October 07-10, 1990. Los Angeles. California, United States 

10 M. Knister and A, Prakash. Issues in the Design of a Toolkit for Supporting Multiple Group 
Editors. Confuting Systems- The Journal of the Usenix Association, 6(2): 135-166, Spring 1993. 

11 M. Linton and C. Price. Building distributed user interfaces with Fresco. In Proceedings of the 7th 
X Technical Conference, pages 77-87, January 1993. 

12 Susan E. McDaniel , Gary M. Olson . Judith S. Olson. Methods in search of methodology- 
combining HCI and object orientation. Proceedings of the SIGCHI conference on Human factors in 
computing systems: celebrating interdependence, p. 145-151, April 24-28. 1994. Boston, 
Massachusetts. United States 

13 Christine M. Neuwirth . David S. Kaufer . Ravinder Chandhok , James H. Morris. Issues in the 
design of computer support for co-authoring and commenting. Proceedings of the 1990 ACM 
conference on Computer-supported cooperative work, p. 183-195. October 07-10. 1990. Los Angeles, 
California. United States 

14 G.D. Parrington. Reliable distributed programming in C++: the Arjuna approach. In Proceedings 
of USENIX/C++ Conference, pages 37-50, April 1990. 

15 John F. Patterson , Ralph D, Hill . Steven L. Rohall P Scott W. Meeks. Rendezvous: an 
architecture for synchronous multi-user applications. Proceedings of the 1990 ACM conference on 
Computer-supported cooperative work, p. 317-328. October 07-10. 1990. Los Angeles, California, 
United States 

16 Mark Roseman . Saul Greenbero. GROUPKIT: a oroupware toolkit for building real-time 
conferencing applications, Proceedings of the 1992 ACM conference on Computer-supported 
cooperative work, p. 43-50. November 01-04. 1992. Toronto. Ontario. Canada 



h c g c cf 



c 



DistView 



Page 3 of 6 



17 Simon M. Kaplan f William J. Tolone . Douglas P. Bogia , Celsina Bignoli, Flexible, active support 
for collaborative work with ConversationBuilder. Proceedings of the 1992 ACM conference on 
Computer-supported cooperative work, p. 378-385, November 01-04, 1992. Toronto, Ontario, Canada 

18 Mark Stefik , Gregg Foster . Daniel G. Bobrow , Kenneth Kahn , Stan Lannina , Lucy Suchman, 
Beyond the chalkboard: computer support for collaboration and problem solving in meetings. 
Communications of the ACM r v.30 n.l. p.32-47 f Jan. 1987 

19 Ivan Tou f Steven Berson . Gerald Estrin . Yadran Eterovic , Elsie Wu. Prototyping Synchronous 
Group Applications. Computer, v.27 n.5. p. 48-56. May 1994 

20 Mark Weiser. The Computer for the 21st Century. Scientific American, September 1991. 



* CITINGS 23 

Dan R. Olsen, Jr. r Scott E. Hudson r Matt Phelps , Jeremy Heiner f Thorn Verratti, Ubiquitous 
collaboration via surface representations. Proceedings of the 1998 ACM conference on Computer 
supported cooperative work, p. 129-138, November 14-18, 1998. Seattle, Washington, United States 

Daniel A. Reed , Roscoe C. Giles , Charles E. Catlett, Distributed data and immersive collaboration. 
Communications of the ACM, v. 40 n.ll. p,38-48 r Nov. 1997 

Annie Chabert , Ed Grossman . Larry S. Jackson . Stephen R. Pietrowiz , Chris Seguin, Java object- 
sharing in Habanero. Communications of the ACM, v. 41 n.6. p. 69-76. June 1998 

Gary M. Olson , Daniel E. Atkins , Robert Clauer r Thomas A. Finholt . Farnam Jahanian . Timothy L. 
Kiileen , Atul Prakash , Terry Weymouth, The Upper Atmospheric Research Collaboratory (UARC), 
interactions, v. 5 n.3, p. 48-55, Mav/June 1998 

Trent Jaeger , Atul Prakash, Support for the file system security requirements of computational E- 
mail systems. Proceedings of the 2nd ACM Conference on Computer and communications security, 
p. 1-9, November 1994, Fairfax, Virginia. United States 

Vassil Roussev , Prasun Dewan , Vibhor Jain, Composable collaboration infrastructures based on 
programming patterns. Proceedings of the 2000 ACM conference on Computer supported cooperative 
work, p. 117-126. December 2000. Philadelphia. Pennsylvania. United States 

Christian Schuckmann , Lutz Kirchner . Jan Schummer . Jorg M. Haake. Designing object-oriented 
synchronous groupware with COAST, Proceedings of the 1996 ACM conference on Computer 
supported cooperative work, p. 30-38. November 16-20. 1996 f Boston. Massachusetts. United States 

Jang Ho Lee , Atul Prakash , Trent Jaeger f Gwobaw Wu, Supporting multi-user, multi-applet 
workspaces in CBE. Proceedings of the 1996 ACM conference on Computer supported cooperative 
work, p. 344-353. November 16-20, 1996. Boston, Massachusetts, United States 

Robert W. Hall , Amit Mathur . Farnam Jahanian f Atul Prakash f Craio Rassmussen. Corona: a 
communication service for scalable, reliable group collaboration systems. Proceedings of the 1996 
ACM conference on Computer supported cooperative work, p. 140-149. November 16-20. 1996 r 
Boston, Massachusetts. United States 

Maher Suleiman . Michele Cart , Jean Ferrie, Serialization of concurrent operations in a distributed 
collaborative environment, Proceedings of the international ACM SIGGROUP conference on Supporting 
group work : the inte gration challenge; the integration challenge, p.435-445. November 16-19. 
1997, Phoenix. Arizona, United States 



h c g c cf c 



DistView 



Page 4 of 6 



A. Mathur . A. Prakash, Protocols for integrated audio and shared windows in collaborative systems. 
Proceedings of the second ACM international conference on Multimedia, p. 381-388, October 15-20, 
1994, San Francisco, California, United States 

Aaron Ceglar , Paul Calder r A new approach to collaborative frameworks using shared objects, 
Australian Computer Science Communications, v. 23 n.l, p. 3-10, January-February 2001 

James Beqole , Craig A. Struble . Clifford A. Shaffer . Randall B. Smith, Transparent sharing of Java 
applets: a replicated approach. Proceedings of the 10th annual ACM symposium on User interface 
software and technology, p. 55-64, October 14-17, 1997, Banff, Alberta, Canada 

James Beoole , Randall B. Smith , Craig A. Struble r Clifford A. Shaffer. Resource sharing for 
replicated synchronous oroupware. IEEE/ACM Transactions on Networking (TON), v.9 n.6, p. 833-843, 
December 2001 

Werner Drever , Klaus R. Dittrich. A meta model and an infrastructure for the non-transparent 
replication of object databases. Proceedings of the ninth international conference on Information and 
knowledge management, p. 344-351, November 06-11, 2000. McLean. Virginia, United States 

Jonathan Munson r Prasun Dewan, A concurrency control framework for collaborative systems, 
Proceedings of the 1996 ACM conference on Computer supported cooperative work, p.278-287, 
November 16-20, 1996, Boston, Massachusetts, United States 

Dieter Schmalstieg , Gerhard Reitmayr . Gerd Hesina, Distributed applications for collaborative three- 
dimensional workspaces. Presence: Teleoperators and Virtual Environments, v.12 n.l, p. 52-67, 
February 2003 

Jeff Brandenburg , Boyce Byerly , Tom Dobridoe . Jinkun Lin , Dharmaraia Rajan , Timothy Roscoe. 
Artefact: a framework for low-overhead Web-based collaborative systems. Proceedings of the 1998 
ACM conference on Computer supported cooperative work, p. 189-196. November 14-18, 1998 r 
Seattle, Washington, United States 

Blair Maclntyre . Steven Feiner. Language-level support for exploratory programming of distributed 
virtual environments. Proceedings of the 9th annual ACM symposium on User interface software and 
technology, p.83-94, November 06-08, 1996. Seattle. Washington. United States 

Blair Maclntyre , Steven Feiner, A distributed 3D graphics library, Proceedings of the 25th annual 
conference on Computer graphics and interactive technigues. p.361-370. July 1998 

Mark Roseman , Saul Greenbero, Building real-time groupware with GroupKit, a groupware toolkit, 
ACM Transactions on Computer-Human Interaction fTOCHI), v.3 n.l, p. 66-106, March 1996 

James Beoole . Mary Beth Rosson , Clifford A. Shaffer. Flexible collaboration transparency: supporting 
worker independence in replicated application-sharing systems, ACM Transactions on Computer- 
Human Interaction (TOCHI), v.6 n.2. p.95-132, June 1999 

Simon Lok , Steven K. Feiner f William M. Chiono f Yoav J. Hirsch, A graphical user interface toolkit 
approach to thin-client computing. Proceedings of the eleventh international conference on World 
Wide Web, May 07-11, 2002. Honolulu. Hawaii, USA 



* INDEX TERMS 

Primary Classification: 

H. Information Systems 



h c g c cf c 



DistView 



Page 5 of 6 



^ H.5 INFORMATION INTERFACES AND PRESENTATION (L7) 



Additional Classification: 

D. Software 

°* D.l PROGRAMMING TECHNIQUES 

H. Information Systems 
^ H.2 DATABASE MANAGEMENT 
^ H.2.4 Systems 

Subjects: Concurrency 



General Terms: 

Documentation, Theory 



Keywords: 

active objects, collaboration technology , concurrency control , distributed objects , groupware , 
multiuser interfaces , replicated objects , shared windows 



^ Collaborative Colleagues: 

Atul Prakash 



Hyong Sop 
Shim: 



Ratib Al-Zoubi 


Trent Ray 


Amit Mathur 


Rajalakshmi 


Daniel E. Atkins 


Jaeaer 


Amit Girish Mathur 


Subramanian 


Guruduth Banavar 


Farnam 


Patrick McDaniel 


Sushila Subramanian 


Erich Buss 


Jahanian 


Patrick Drew 


W. T. Tsai 


Yih Chen 


Fernam 


Mcdaniel 


Wei-Tek Tsai 


Robert Clauer 


Jahanian 


Kevan Miller 


Yutaka Usuda 


Thomas A. Finholt 


Timothy L. 


Brian D. Noble 


Michael Ward 


Viiay Gara 


Killeen 


Gary M. Olson 


Terry Weymouth 


Robert W. Hall 


Michael J. 


Santanu Paul 


Terry E. Weymouth 


Joseph Hardin 


Knister 


C. V. Ramamoorthy 


Gwobaw Wu 


John Henshaw 


Peter Knoop 


Craia Rassmussen 


Xin Zhao 


Nayeem Islam 


Jana Ho Lee 


John Riedi 




Trent Jaeqer 


Li Li 


Hyonq Sop Shim 






Jochen Liedtke 


Robert Strom 






Radu Litiu 








Radu Cristian 








Litiu 








G. Robert Malan 








Nelson R. 








Manohar 







Joseph Hardin 
Farnam Jahanian 
Fernam Jahanian 
Peter Knoop 
Jang Ho Lee 
G. Robert Malan 
Atul Prakash 
Sushila 
Subramanian 
Terry Weymouth 
Terry E. 
Weymouth 



cf 



DistView 



Page 6 of 6 



The ACM Portal is published by the Association for Computing Machinery. Copyright © 2004 ACM, Inc. 
Terms of Usage Privacy Policy Code of Ethics Contact Us 

Useful downloads: ^ Adobe Acrobat Q QuickTime B Windows Media Plaver ^ > Real Player 



gc cf 



